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Skill Content in Malaysia's 
Manufacturing Trade: Keesing 
Approach 
Mohamed Sharif Bashir 
Zakariah A. Rash id 
This paper examines Malaysia's resource allocation in production and trade 
activities. It employs the Keesing Approach of the Heckscher-Ohlin (HO) Theory 
in analysing the country's skill content of exports and imports. This paper 
utilises annual data covering 31 manufacturing industries for 1978, 1987 and 
1996. The analysis is based on the sectoral skill coefficients, which represents 
the employment proportions on skill classes in each industry to measure the 
direct skill requirements for producing trade flows. The results confirm that 
the general skills of Malaysia s workforce still remain at a low level. In addition, 
the level of employment of high-skilled labour (managerial, professional, 
technical and supervisory categories) grows rapidly while that of low-skilled 
labour (semi-skilled and unskilled worker categories) remains stagnant since 
the 1990s. However the growth rate of high-skilled labour is considered low 
as compared to its prerequisites. There is certainly a need to upgrade the 
country's skill position, especially in the area of high-skill category. As a 
result, Malaysia must therefore switch from its current position of low-skilled 
labour to labour of a higher skill level than its overseas counterparts if it 
wants to maintain its comparative advantage in its trade flows. 
Keywords: Skill content; Keesing approach; Heckscher-Ohlin theory-
Manufacturing trade, Malaysia. 
Introduction 
As a small open economy, Malaysia has its development path driven by the 
conditions of demand, especially external demand. A supply-driven approach is 
not only technically infeasible, but will also frustrate development efforts and 
bring about destabilizing effects in the long term. In the context of the recent 
East Asian crisis, failure to recognize the important forces of the external sector 
has gradually eroded economic fundamentals of the economies. A high capital-
labour ratio has contributed to high labour productivity and this has been 
followed by an increase in skill levels in order to sustain its growth momentum. 
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Early empirical work on the Heckscher-Ohlin (HO) model by Leontief (1953) 
suggests that the United States o{ America's (U.S.) export production is more 
labour intensive than its import-competing production. This paradox is explained 
by the omission of natural resources and skills or human capital from Leontief s 
calculations. Vanek (1959) argues that since land and capital are complimentary 
in the production of raw materials, the apparent capital intensity of import-
competing production shown by Leontief s calculations may actually reflect on 
the land intensity of production. Similarly, Keesing (1966) points out that it may 
be misleading to treat labour as a single factor of production. By disaggregating 
labour into its skills categories, he finds that export production is more skill 
intensive than import-competing production, as such, it is appropriate to infer 
that U.S. is a ski 11-abundant country. 
Keesing (1971); Kenen (1970); Nyaw (1979); Leamar (1984); Yokohama^/ 
al.( 1989); Chowdhury & Kirkpatrick (1990); Webster (1993); Lee & Schulter 
(1999); Mohamed Sharif & Zakariah (1999) and Mohamed Sharif (2001) studies 
showed that a country's level oi skill in its labour force does affect trade 
structures. Utilising Malaysian labour skills and trade data, this paper employs 
the Keesing Approach, which is an extension of the HO Theory, to examine the 
country's resource allocation in production and trade. Specifically, this paper 
aims at investigating the skill content of the Malaysian manufacturing trade. 
Section 2 of this paper will introduce an overview of the skill position in the 
manufacturing sector whereas Section 3 reviews the analytical framework used 
in the analysis. Finally, Section 4 will present the results and conclusion. 
Skill Position in Manufacturing Industries 
The general skill-level o( the Malaysian labour force has risen over the past 
years. Table 1 provides a breakdown of the employment of workers by different 
categories of skill levels in the manufacturing sector for 1995 and 1998. This 
sector employs an increasing proportion o( skilled and semi-skilled workers. 
The proportions of skilled and semi-skilled workers employed in relation to total 
employment increased respectively, from 26.0% and 17.5% for the year 1995 to 
26.4% and 18.9% in 1998. Unskilled workers formed the largest group among the 
major occupational categories, accounting for 33.6% and 30.1% o\^ total 
employment in 1995 and 1998 respectively. The low proportion recorded in 1998 
compared to 1995 was due to the absolute increase of employment in skilled and 
semi-skilled categories. By combining occupational categories and defining two 
basic groups as high-skilled and low-skilled labour, the level of employment o( 
high-skill workers grew rapidly and its share to the sector total employment 
increased from 20.7% in 1995 to 22.6% in 1998. Despite the rising number of low-
skilled workers in 1998 compared to 1997, as shown in Table 1, its share to total 
employment in the manufacturing sector dropped from 79.3% to 77.4% 
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respectively. Furthermore, the managerial and professional, technical and 
supervisory category grew at 6.9% and 6.1 % respectively during 1996-1998. The 
clerical, skilled and semi-skilled worker categories recorded employment growth 
rates from 6.3%, 26.0% and 17.5% in 1995 to 6.4%, 26.4% and 18.9% in 1998, 
respectively. Although the total number of these worker categories increased as 
shown in Table 1, the increase was insufficient to meet rising demand for these 
categories o( workers. The general worker category registered the highest rate 
of growth of 9.8% whilst the unskilled worker category recorded the smallest 
rate o( growth of 0.01%, which is below the average annual growth rate of 
Table 1: Employment by Category of Skill Levels 1995& 1998 ('000 persons) 
\( 
1 
• ) 
3 
4 
5 
6 
7 
3. Category 
Managerial & professional 
Technical & supervisory 
High-skilled workers 
Clerical 
General workers 
Skilled 
Semi skilled 
Unskilled 
Low-skilled workers 
Total 
1995 
88,640 
185,528 
274168 
129,868 
67,903 
535,903 
359,900 
693,440 
1,053,340 
2,061.182 
% 
4.3 
9.0 
20.7 
6.3 
3.3 
26.0 
17.5 
33.6 
79.3 
100 
1998 
108,349 
221,309 
329,658 
147,539 
89,907 
608,599 
435,702 
693,895 
1,129,597 
2,305,300 
°7t 
4.7 
9.6 
22.6 
6.4 
3.9 
26.4 
18.9 
30.1 
77.4 
100 
Average annual 
growth rate, 
1996-98% 
6.9 
6.1 
4.3 
9.8 
4.3 
6.6 
().() 
3.8 
Note: Define categories (1-2) as high-skilled, and categories (6-7) as low-skilled. 
Source: Department of Statistics, KL (1999). 
manufacturing sector for 1995 and 1998 period. The manufacturing sector 
continued to face a tight labour market, particularly for the skilled and semi-
skilled categories due to the progression o\' industries towards technology and 
capital intensive production. Shortages were particularly apparent in the electronic 
and IT-related industries (Department of Statistics: 1999, 207). 
The Analytical Framework 
Extending from the Heckscher-Ohlin (HO) model, several works investigate the 
skill content oi' trade. One o( the earliest is Keesing (1965), who uses the U.S. 
data on employment for five occupational groups and 15 industries to classify 
workers into skilled and unskilled categories. Comparisons of the skill content of 
85 
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exports have been made among nine OECD countries for 1957. He finds that 
relative to other countries, U.S. exports are the most skill intensive, followed by 
Germany, Sweden and the U.K. Japan ranks last in this group. Engelbrecht (1996) 
looks at the skill content of German exports and imports. Using German input-
output data for the years 1976, 1980, 1984 and detailed occupational data by 
industry for those years, he concludes that comparative advantage results more 
from specialisation in particular skill types than from the overall human capital 
endowment of a country. In particular, German exports are strongly endowed 
with labour from skilled manual occupations (such as metal workers, tool makers 
and mechanics) and engineers. 
Lee and Schulter (1999) look at skill contents of U.S. trade. They construct 
a dichotomous variable for skilled and unskilled workers on the basis of nine 
major occupational groups. The former consisted of executive, administrative, 
managerial, professional and technical workers; and the latter sales, clerical, 
craft, operative and service workers, labourers and farmers. Using U.S. input-
output data for the periods 1972-1992, they find that the ratio of high-skilled to 
low-skilled workers is greater for exports than imports but the difference in the 
ratios remain relatively unchanged over this period. 
Recently, Wolff (2000) examines the skill intensity of U.S. trade applying 
U.S. input-output data for the periods 1947-1996. He finds that U.S. exports have 
high content in cognitive and interactive skills relative to imports and a relatively 
low content in motor skills. Moreover, the skill gap between exports and imports 
has widened over time. The results also show that imports are more capital and 
equipment intensive than exports but in this case the difference has fallen over 
time. 
Categorising it as human skill approach to test a country's comparative 
advantage, it represents an alternative theory to test the HO model. As has been 
widely recognised in many empirical literatures, labour skills are evidently not a 
homogeneous factor of production. Wolff argues that the emphasis must be put 
on the intensities of skilled and unskilled labour rather than just labour, and the 
differing endowments of capital and labour are less important than differing 
endowments of skilled and unskilled labour. He segregates labour requirements 
into a few aggregate classes such as professional, technical and managerial. 
Some countries, like the U.S., have highly skilled labour more than the 
others. Therefore, they export commodities that are skill-labour intensive and 
import commodities that are intensive in unskilled labour. Some researchers 
provide support for Keesing's model. Kravis (1965) shows that the high wage 
industries (i.e., those which use skilled labour) in the U.S. constitute a large bulk 
of U.S. exports and low wage industries (i.e., those which use unskilled labour) 
in the U.S. constitute a large bulk of U.S. imports. 
Whilst this approach is perfectly justifiable when one is considering the 
broad sources of comparative advantage, it does ignore the possibility that 
international differences in endowments in specific types of skill may also be a 
86 
Skill Content in Malaysia s Manufacturing Trade: Keesing Approach 
cause oi international specialization. The method used in the present paper will 
adopt that of Keesing (1965). 
Model Specification 
This section describes the techniques that will be used to calculate the skill-
intensity o( Malaysia's production and trade flows. Keesing (1965, 1971) resolves 
the Leontief Paradox by providing an extension to the Leontief analysis, treating 
labour not as a homogeneous factor, but rather disaggregating it into various 
skill categories. 
Keesing examines the U.S. labour skill content embodied in trade and 
manufacturing sectors. He suggests that the relative abundance of different 
categories of skill labour is the principal determinant of international trade 
patterns. This is based on a number o^ observations: (1) labour is the most 
important factor of production as reflected by factor-income shares; (2) unlike 
man-made material resources, human resources change slowly for most skill is 
difficult to acquire in terms of time, money and other resources; (3) labour is less 
mobile than physical capital and moves at relatively high cost. Hence labour 
exerts a greater influence on location of industries than capital. 
Using the Keesing approach, calculation of skill requirements for producing 
trade flows can be expressed by the following procedure: 
Let S. be the quantity of the i-th category of workers (labour), i = 1,2,3,..., m 
X = X„XVX X (1) 
Where: 
X = quantity of the j-th traded product. 
If m-item trade vector X. is multiplied by an m xn matrix A, the skills required 
for producing i-th trade flows with country's coefficients will be obtained. 
Elements in A matrix, a., (i - 1,2,3 n; j - 1,2,3 m) represent country's 
direct requirement for labour of n classes for producing a unit of output of each 
product. The skill requirements for producing the traded goods will then be 
calculated as follows: 
St = an Xt + ar X, + ( / / (X,+ + aim^m 
S, = av Xt + d „ X , + a^Xj + + a2mXm 
S, = a,,Xl + a^X,+ a,,X,+ + a, X (2) 
Si = anlX1 + an2X2 + aniX, + + anmXn 
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Next, the requirement of each category of skills for traded goods is obtained 
by dividing the requirement of each type of skilled S. by the total value of trade 
fhwZX.. 
./ 
Data Sources 
Data for this paper are compiled from published sources, namely External Trade 
Statistics, Annual Manufacturing Survey and Input-output Tables and an 
unpublished source - Category of Employment by Industries provided by the 
Department of Statistics (DOS). Our sample covers 31 manufacturing industries, 
aggregated from 3-digit level of Standard Industrial Trade Statistics (SITC) and 
5-digit level of Malaysian Industrial Statistics (MIC). Correspondence of 
production and trade data from the above different industrial classifications is 
constructed by comparing item by item in the SITC and MIC classifications. 
Subsequently, they are corresponded to the input-output classification (see 
Appendix A). 
The final result shows a complete correspondence of the three different 
sets of industrial classifications. Aggregation of employment is made from seven 
classes of skills, which corresponds to Keesing's classes and is shown below. 
DOS\s categories of employment are more comprehensive but some of them 
have been aggregated to suit the purpose of this study. 
Results and Discussion 
Industrial Skill Differential 
This section examines the skill position of 31 manufacturing industries for 1978, 
1987 and 1996. These years have been selected based on the availability of skills 
data and input-output information. We have applied the International Labour 
Organization (ILO)'s International Standard Classification of Occupations (ISCO) 
definition is applied to distinguish the categories of workers into high and low 
skill categories. According to the organisation, high skilled category comprises 
of professional, non-professional and technical workers while low skilled category 
comprises of skilled workers. Based on this definition, a skill indices table is 
constructed to reflect the skill positions of various industries for the purpose of 
distinguishing high and low skill industries in the manufacturing sector. Hence, 
four indices are constructed as follows:-
Index 1 (I + II + III + V)/VII 
Index 2 (I + II + III)/VI1 
Index 3 (I + II + III + IV)/VII 
Index4 (I + II + III + IV +VI)/VII 
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Where: 
I = Professional 
II = Non-professional 
III = Supervisory and Technical 
IV = Supporting workers 
V = Skilled workers 
VI = Semi skilled workers 
VII = Unskilled workers 
Index 2 comprises of professional, non-professional and technical workers, 
capturing the proportion of high skilled to unskilled workers. Index 3 includes 
supporting staff while Index 1, which includes skilled workers, is more 
comprehensive than Index 2. Index 4 includes semi-skilled workers. Index 2 
therefore measures the category of high skilled workers in accordance with the 
ILO definition. 
In each of the above cases, the index expresses the ratio of total number of 
workers in the professional, non-professional and technical categories (high 
skilled workers) to the total number of workers in the unskilled category. Industrial 
skill indices are constructed for each o( the three years by using unpublished 
data on different categories of occupation (Index 2). 
An analysis for the period o( 1978-96 reveals that skill levels improved 
considerably, as shown by the marked increase in almost all the industrial skill 
indices (except sawmill industry), particularly in the chemicals and petroleum 
industries. Paints and cement industries also experienced significant improvement 
in the level of their skill workers. These industries are considered as high skill-
intensive industries'. However, rubber processing, vegetables and fruits, bakery, 
sawmill and furniture industries are considered as low-skill intensive industries 
(see Table 2). By calculating weighted average o( skill indices2 of the entire 
manufacturing industry for the three years, it is observed that it rose from 0.34 in 
1978 to 0.68 and 0.98 in 1987 and 1996 respectively. 
During the said period (1978-96), the economy experienced significant 
structural changes as industrialisation intensified. The emergence of export 
orientation activities in the later part o( the period was accompanied by an 
increase in the concentration of production3 on fewer products such as electrical 
machinery (Zakariah & Ahmad 1999). In 1978 electrical machinery contributed 
about 11.7% to total output of manufacturing. However, in 1983 and 1996 the 
contribution rose to 17.15% and 34.35% respectively (see appendix B). It is 
important to note that the industry was among those industries that showed 
remarkable improvement in skill level, with its skill index rising from 0.36 in 1978 
to 0.56 and 0.69 in 1987 and 1996 respectively, as shown in Table 2. In 1996 it 
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Table 2: Skill Index of Manufacturing Industries, 1978, 1987 and 1996 
1978 1987 1996 
Industry 
Index Share Index Share Index Share 
Dairy products 
Vegetables & Fruit 
Oil & fats 
Grain mill 
Bakery eonf. 
Other foods 
Animal feed 
Beverage 
Tobacco 
Textile products 
Wearing apparel 
Sawmills 
Furniture & Fixture 
Paper printing 
Industrial Chemicals 
Paints 
Other chemicals 
Petroleum 
Rubber processing 
Rubber products 
Plastic 
Glass prod. 
Cement 
Non-metallic 
Basic metal 
Other metal 
Non-electrical 
Electrical machinery 
Motor vehicles 
Other transports 
Other Manufactured 
0.29 
0.13 
0.21 
0.23 
0.19 
0.25 
0.52 
0.24 
0.27 
0.28 
0.16 
0.16 
0.15 
0.42 
0.54 
0.61 
0.22 
2.03 
O.i 
0.26 
0.21 
0.21 
0.76 
0.23 
0.21 
0.25 
0.27 
0.36 
0.38 
0.24 
0.21 
85.29 
38.24 
61.76 
67.65 
55.88 
73.53 
152.94 
70.59 
79.41 
82.35 
47.06 
47.06 
44.12 
123.53 
158.82 
179.41 
64.71 
597.06 
29.41 
76.47 
61.76 
61.76 
993 53 
67.65 
61.76 
73.53 
79.41 
105.88 
1 1 1.76 
70.59 
61.76 
0.68 
0.16 
0.85 
0.28 
0.17 
0.35 
0.71 
0.46 
0.77 
0.62 
0.50 
0.23 
0.25 
0.73 
1.11 
0.76 
0.54 
4.86 
0.11 
0.26 
0.27 
0.26 
0.77 
0.53 
0.52 
0.37 
0.43 
0.56 
0.81 
1.77 
0.30 
99.58 
23.85 
1 24.69 
41.89 
25.51 
51.29 
103.69 
67.37 
112.78 
90.82 
73.10 
34.02 
36.66 
107.82 
163.62 
1 1 1.43 
79.02 
715.01 
16.33 
38.82 
39.78 
38.52 
113.39 
78.18 
76.97 
53.82 
62.90 
82.71 
1 19.49 
260.97 
44.44 
0.45 
0.29 
0.51 
0.78 
0.34 
0.55 
0.97 
0.49 
0.36 
0.55 
0.53 
0.14 
0.24 
0.83 
3.62 
1.71 
0.80 
10.20 
0.15 
0.30 
0.43 
0.43 
1.03 
0.60 
0.69 
0.48 
0.50 
0.69 
0.56 
0.69 
0.46 
46.17 
29.80 
52.09 
79.40 
35.02 
56.07 
98.63 
50.28 
36.73 
55.99 
53.78 
14.66 
24.44 
85.04 
369.84 
174.80 
81.40 
1041.01 
15.64 
30.41 
44.19 
43.86 
104.70 
60.94 
69.95 
48.56 
51.10 
70.73 
57.46 
70.57 
46.76 
Total 0.34 100.00 0.68 100.00 0.98 100.00 
Note: Formula Index 2 has been used for all years. 
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ranked ninth in the list of top ten industries of skill level in the manufacturing 
industry. 
Improvement of skills in the manufacturing sector was particularly 
pronounced in the indices of a few of the selected industries, such as industrial 
chemicals and petroleum industries. This rapid improvement was also a result of 
increased concentration of production in high skilled industries (especially in 
electrical machinery industry). Marked improvement in the petroleum industry, 
however, was set back by a fall in its share of industrial output. It is established 
that the rank correlation coefficient between industrial skill indices and output 
shares was hence insignificant4, implying that improvement in the industrial skill 
level occurred only in selected industries that were becoming more apparent in 
terms of their industrial contribution to the manufacturing sector. 
Labour Productivity, Skill Levels and Efficiency of Skill Labour 
Labour productivity has been measured and reflected by the number of workers 
who are required to produce a million Ringgit of sectoral output. Using the 
Producer Price Index (PPI) as a deflator, the gross value of outputs of 1987 and 
1996 is converted into their 1978 constant prices. By expressing the gross values 
of output in their real values, skill requirement to support for the different years 
production is now truly comparable. A priori, inter-temporal comparison shows 
that the later period would consist of more productive labour, producing larger 
quantity per unit of labour, either skilled or unskilled. The result of the estimation 
of each of the skilled and unskilled labour requirements to produce a million 
Ringgit of output supports the above hypothesis, showing that labour 
requirement of both categories dropped, (significantly in unskilled category) 
during the period, from 1.7 to 1.5 for skilled labour and 7.2 to 3.2 for unskilled 
labour in 1978 and 1996, respectively (see appendix C). It is interesting to note 
that the improvement in labour productivity in both categories of workers 
occurred in all industries, except in petroleum in the skilled category implying 
that skilled workers in the petroleum industry were less productive in 1996 than 
in 1978. 
Did extra skilled workers employed during the period yield sufficiently more 
additional output? Generally, our results confirm that skilled workers in the latter 
period were more efficient than their counterparts in the earlier period as extra 
skilled workers in the latter period produced more output. Incremental skilled 
workers per unit of increase in output fell to 1.3 in 1987 and 1996 and from 2.6 in 
1978 and 87, implying that the increase in output was more than compensated 
(doubled) compared to the increase in skill level. This also implies that investment 
in human capital will bring in high returns. A marginal increase in the employment 
of skilled workers would contribute to a higher rate of increase in output, thus 
showing a case of increasing returns of investment in human capital. An optimal 
level of investment in human capital would be achieved when an extra investment 
in skilled workers yields an exactly equal rate of increase in output3. 
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Any plan to increase industrial skills therefore, has to be selective because, 
while many industries may experience a drop in the employment of skilled workers, 
some industries may experience rising incremental skill workers per unit of increase 
in output. Emphasising the positive contribution of human capital, investment 
in human capital in the form of expenditure in education, training, research, and 
health services will thus enhance production (Scott 1996). While there may be 
diminishing returns on physical capital, there can be constant or even increasing 
returns on human and physical capital taken together, so much so that rising 
ICOR in physical capital may be negated by vigorous investment in human 
capital. 
Efficiencies in the use of both types of capital arc inter-related. If a marginal 
employment of physical capital fails to deliver a sufficiently extra amount o( 
output, it can be due to the insufficient quantity or quality of skilled workers 
employed, resulting in excess capacity in the existing stock of physical capital 
(Zakariah, 1989). Similarly, labour productivity of a given workforce is a function 
of physical capital. More specifically, output per man-hour depends on the level 
of capital intensity6. In the embodiment hypothesis, an adoption of new technique 
embodied in new plants and machinery will enhance labour productivity. This 
will result in a younger age structure of a given stock of physical capital. 
In this sense, falling ICOR (if any) is a compliment to human capital. 
Employment of capital either physical or human should, therefore, be done at an 
optimal manner. Inter-temporal changes in ICOR will provide a clue whether a 
particular level of stock of capital is experiencing over or under investment. On 
the basis of the present analysis, the country's stock of physical capital is 
experiencing an over-investment while that o( human capital experiences an 
under-investment. This phenomenon calls for a slowdown in the rate of increase 
in investment in physical capital and a rapid increase in the rale of increase in 
investment in human capital (Mohamed Sharif. 2001 & Zakariah. 1992). 
Skill Coefficients for Producing Exports and Imports 
This section will focus on the estimation of employment in 1987-96 in each of the 
classes of skills for producing the trade flows. The estimation procedure involves 
three stages. The first stage deals with the construction of the total employment 
vector for 31 industries, whose data have been compiled from the Manufacturing 
Survey of DOS. This is then followed by the construction of an industry-skill 
matrix, showing industrial employment broken down by different categories o( 
skills. In the third stage, the number of workers in different classes of skills for 
producing trade flows will be calculated. In this section, results will be presented 
using industrial skill indices, which are expressed as function of skilled to unskilled 
workers employed. In other words, the indices show the industrial skill labour-
unskilled labour ratios, which are used to measure industrial skill intensity. 
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Matching workers' skill with factor intensity in production, it is generally 
found that a capital-intensive industry tends to exhibit higher content of skills 
while a labour intensive industry would normally be associated to lower skill. 
This implies that those industries that employ large amount of physical capital 
tend to have high levels of human capital and perhaps high level of labour 
productivity too. This seems to support the embodiment hypothesis, which 
says that technological progress in the form of high level of skill is embodied in 
new machines and techniques. 
Tables 3, 4 and 5 summarize the results. Table 3 shows that export Hows 
contained more low skilled workers than that of imports particularly noticeable if 
Index 2 is used. This shows that Malaysia employed a small number of skill 
workers in exports but its import flows contain a large number of skilled workers 
in all three years. 
Table 3: Export-Import Skill Ratio 
Year * 
1978 
1987 
1996 
Year** 
1978 
1987 
1996 
Professional 
87.11 
76.66 
92.01 
88.99 
70.63 
88.96 
Technical 
122.80 
86.76 
101.84 
124.08 
83.42 
99.57 
Skilled 
126.72 
112.32 
1 10.55 
126.93 
1 1 1.96 
110.39 
Semi-skilled 
98.55 
72.09 
107.84 
98.63 
71.57 
107.76 
Note: * including petroleum and **e.xcluding petroleum 
This phenomenon becomes clearer if we consider only professional and 
technical skill workers in both trade Hows. However, it is also interesting to note 
that there was quite a large proportion of skilled and semi-skilled workers in the 
country's exports flow compared to its imports flow. This shows the country as 
having a comparative advantage in the production of low-skilled goods. 
From the above Table (Table 3), ii is noted that the number of professional 
and semi-skilled workers employed for producing export Hows relative to that for 
producing import flows had risen, while those for technical and skilled workers 
had dropped during 1978-96 period. Except for workers in the professional 
category. Table 4 shows that the country had comparative advantage in the 
production of goods that use a large numbers of technical, skilled and semi-
skilled workers. However, the results are blurred by the exclusion of the petroleum 
industry in the analysis (Table 5). The comparative advantage that the country 
enjoyed in 1978 especially in the technical and skilled categories of workers had 
dwindled; while maintaining skilled labour in 1996, the country had inadvertently 
lost out in the technical categories. 
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Table 4: Skill's Share for Exports and Imports (Including Petroleum) 
Industry I II III IV V VI VII Total Index 2 Skill ratio 
0.217 
>c 
4-
Total 
Share 
Exports 1978 
Total 
Share 
Imports 1978 
Total 
Share 
Exports 1987 
Total 
Share 
Imports 1987 
Total 
Share 
Exports 1996 
Total 
Share 
Imports 1996 
2,964 
1.23 
3.402 
1.75 
5,834 
2.09 
7.611 
2.45 
25,396 
2.54 
27,602 
2.97 
3,002 
1.25 
3.192 
1.64 
4.864 
1.74 
6.437 
2.07 
20.916 
2.09 
22.793 
2.46 
14,186 
5.90 
11,552 
5.93 
26.079 
9.35 
30.059 
9.68 
91.301 
9.13 
89.654 
9.66 
29,633 
12.33 
29,824 
15.32 
31,275 
11.21 
39,064 
12.58 
108,561 
10.85 
108,624 
11.70 
82,972 
34.53 
65,476 
33.63 
98.776 
35.42 
87,940 
28.32 
271.775 
27.17 
245,834 
26.49 
14,738 
6.13 
14,954 
7.68 
31,693 
11.36 
43,962 
14.16 
215,691 
21.56 
200.004 
21.55 
92,792 
38.62 
66,273 
34.04 
80,360 
28.81 
95.441 
30.74 
26,6815 
26.67 
23,3521 
25.16 
240,286 
100.00 
194,673 
100.00 
278.883 
100.00 
310,514 
100.00 
100,0456 
100.00 
928.033 
100.00 
0.274 0.79 
0.458 
0.462 0.99 
0.516 
0.600 0.86 
Source: Computed from unpublished data. 
Table 5: Skill's Share for Exports and Imports (Excluding Petroleum) 
Industry I II III IV V VI VII Total Index 2 Skill ratio 
0.216 
Total 
Share 
Exports 1978 
Total 
Share 
Imports 1978 
Total 
Share 
Exports 1987 
Total 
Share 
Imports 1987 
Total 
Share 
Exports 1996 
Total 
Share 
Imports 1996 
2.919 
1 22 
3,280 
1.69 
5.271 
1.92 
7,464 
2.41 
24,239 
2.44 
27,248 
2.94 
3,002 
1.25 
3,191 
1.65 
4,598 
1.68 
6,368 
2.06 
20,368 
2.05 
22,625 
2.44 
14,124 
5.89 
11,383 
5.87 
24.798 
9.05 
29,725 
9.61 
88,374 
8.90 
88,758 
9.59 
29.545 
12.31 
29,585 
15.26 
29,666 
10.83 
38,644 
12.50 
106,599 
10.74 
108,024 
11.67 
8,2916 
34.55 
65.324 
33.70 
98,325 
35.89 
87,822 
28.40 
271,177 
27.32 
245,651 
26.54 
14.732 
6.14 
14,937 
7.71 
31,412 
11.46 
43,888 
14.19 
215,442 
21.71 
199,928 
21.60 
92,740 
38.65 
66,129 
34.12 
79,926 
29.17 
95.328 
30.83 
266,360 
26.84 
233,382 
25.21 
239,978 
100.00 
193,829 
100.00 
273,996 
100.00 
309,239 
100.00 
992,559 
100.00 
925,617 
100.00 
0.270 0.80 
0.434 
0.457 0.95 
0.499 
0.594 0.84 
Source: Computed from unpublished data. 
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Next, the relationship between the level of industrial skill vis-a-vis the local 
value-added content and level of export orientation is analysed. A priori, as a 
LDC, industries which source a large proportion of local intermediate input and/ 
or have a strong export orientation would have low levels of skills. On the other 
hand, industries which have a low capacity in generating local value-added and/ 
or low rate of utilisation of imported input would tend to exhibit low level of 
skills, too. To test the above hypotheses, skill index is correlated with each of the 
following variables: local intermediate input ratio; local value-added ratio; 
competitive import ratio and export ratio. The above analysis is carried out for 
each year, i.e., 1978, 1987 and 19967. 
Figures 1 to 4 correlate skills index with its associated variables that are 
transformed into their standardised values. Values above zero imply high 
standards while values below zero imply otherwise. In other words, those 
industries with above zero values on their skill index are considered as high skill 
industries. Similarly, those industries with above zero intermediate input ratio 
imply high sourcing of local intermediate inputs; those with above zero local 
value-added ratio indicate high level of value-added creation; those with above 
zero import ratio are to highly dependent on imported input; and those above 
zero export ratio imply high level of export orientation and low level of domestic 
orientation. The opposite cases apply to those values below zero. 
The vertical axes of the figures measure skills while the horizontal axes 
measure either intermediate input, import, value-added or export, expressed in 
their standardised values. The X - Y plane in each of the figures is divided into 
four quadrants. While the north-east and south-west quadrants, indicate high-
• 23 
21 30 14 
ts1 Vae* 7 * I tae^ 
• 25 
* 22 
• 32 • ^ ' JO 
• 27 • 20 • 12 % ^ • 8 
26 
-2.5 -2.0 -1.5 -1.0 -05 0.0 0.5 1.0 1.5 2.0 2.5 
Intermediate input 
Figure 1: Skill Intensity and Intermediate Input for 1996, 
(Standardised values) 
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-1 .0 I 1 1 
-2.0 -1.5 -1.0 -05 0.0 0.5 1.0 1.5 2.0 2.5 
Exports 
Figure 2: Skill Intensity and Exports (Standardised values) 
-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 
Imports 
Figure 3: Skill Intensity and Imports for 1996, (Standardised values) 
high and low-low scores in both paired variables respectively; the north-west 
and south-east quadrants show high skill-low score and low skill-high score in 
its paired variables respectively. To supplement the figures, the Spearman rank 
correlation coefficients between the paired variables are calculated. 
In summary, the results show that there is a significant negative relationship 
between skill index and intermediate input ratio, implying that industries which 
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-2.0 -1.5 -1.0 -0.5 00 0.5 1.0 15 2.0 2.5 
Value-added 
Figure 4: Skill Intensity and Value-added for 1996, (Standardised values) 
source large amount of local intermediate inputs tend to have low level of skill. 
This trend is further supported by another significant positive relationship 
between skill index and import ratio, which explains that industries with low 
content of import would have low level of skill. Conversely, import dependence 
industries tend to have higher skill levels. Relationship between skill level and 
value-added ratio is positive but not significant, a low level of skill generates a 
low amount of value-added. Similar insignificant relationship but with a negative 
association was found between skill index and export ratio, indicating export 
oriented industries tend to have a low level of skill (significant negative 
relationship between skill index and export ratio is found only if Index 3 of skill 
measurement is used). 
The figures show the association between skill level by using Index 2 and 
its associated paired variables. There are clear cases for low skill-high intermediate 
input industry in all the three years, important among them are industries number 
8 (dairy products), number 9 (vegetables, fruits), number 26 (processed rubber), 
number 27 (rubber products) and number 32 (basic metal). Low intermediate 
input-high skill industries include industries numbers 25 (petroleum), number 36 
(motor vehicles) and number 23 (paints). It is interesting to note that all low skill-
high intermediate input industries are also low skill-low import industries; many 
of the former are also high export-low skill industries and low added value-low 
skill industries. 
Taking industry number 8 (dairy products) as an example, it utilised 
considerable amounts of intermediate inputs, relied very little on imported 
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materials, generated minimal amount of added value and also exported minimal 
amount of its output. The industry had a low skill level. On the other hand, 
industry number 21 (paper and printing) consumed a little amount of intermediate 
input, relied on a considerable amount of imported materials, generate a relatively 
larger amount of added value and very much export oriented. It was a high skill 
industry. 
Similarly, the figures also show that low intermediate input-high skill, high 
import-high skill, high added value-high skill and low export-high skill 
combinations were commonly found in the industry number 23 (paints). The 
highly export-oriented industry of electrical machinery (industry number 35) 
scores high in export, import, added value and skill but low in intermediate input. 
The industry scores fairly low in skill because Index 2 is used (high skill) as a 
measurement of skill level. On the other hand, the other major export industry of 
oil and fat (industry number 10), scores high in both export and intermediate 
input but low in import, added value and skill. 
Conclusion 
From the above discussion, it can be concluded that skill levels in the 
manufacturing sector rose over the period considered. However, there was a 
noticeable industrial skill differential. Labour productivity in the unskilled category 
increased faster than in the skilled category. General improvement in the skill 
level would result in more than compensated increase in output. The country 
trade flows followed the country's skill endowment where its exports contained 
a relatively lower level of skill than its imports. Malaysia might have small 
comparative advantage in low skill but its high skill position depicts clear 
comparative disadvantage. 
There is certainly a need to upgrade the country's skill position, especially 
in the area of high skill category. If the country can achieve the level of skill 
upgrading to a level higher than its trading partners, it can convert from the 
current position of low skill to high skill comparative advantage in its trade 
flows. 
Some policy recommendations can be addressed as follows: 
1. The performance of Malaysia's manufacturing sector indicates that export-
based industrialisation is a viable development strategy for small developing 
countries. Small economies will have to specialize in products in which they 
have a comparative advantage. It is, therefore, important that policy makers 
should be able to identify the nature of the comparative advantage they are 
having and its determinants. 
2. To sustain the role of trade as a key factor of rapid growth, the country's 
productivity must be improved by enhancing the quality of labour. This can 
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be done through training and education. It is therefore inevitable that 
Malaysia has to upgrade her labour force's skill level. This can be done, 
given the limited resources, by identifying and upgrading critical skill 
categories first. It has to be pointed out that a special allocation has to be 
created for investment in human capital so that enough supply of high skill 
workers can be provided. This is to ensure Malaysia's competitive position 
in the global market. 
Notes 
1
 The basis of classification of industries into high skilled and low skilled is 
by comparing each of the industrial skill indexes with that of the average 
manufacturing. 
2
 Since industrial production was not equally distributed in the manufacturing 
sector, we have to allow for differential influence among the industries. 
Gross value of industrial output, thus, being used as weights. 
3
 The Gini-Hirschmen concentration index for 1978, 1987 and 1996 were found 
to be 39.4,44.5 and 56.6, respectively and calculated as V [X (JC,/X)2], where 
xi represents output of sector / and X is the total output of the manufacturing 
sector. 
4
 Spearman rank correlation coefficient between sectoral industrial skill indices 
and sectoral output share as shown in Table 2 was found to be 0.08 and 
insignificant. 
5
 The opposite picture was shown in the investment o( physical capital, 
which experienced a rising ICOR. 
6
 In the vintage capital theory, labour productivity depends on the vintage or 
age distribution of capital stock. Salter (1960) pioneered the theoretical 
discussion on this subject while empirical works using input-output 
framework can be found in Zakariah (1989 and 1992). 
7
 For the purpose of presenting the results in this present paper, we show the 
figures for 1996 only. Please write to the authors if you request figures for 
other years. 
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Appendix A 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Input-output Code 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
SITCCode 
01,02 
03, 05 
41-43 
04 
06 
07, 09 
08 
11 
12 
65 
61,84-85 
63 
82 
64, 892 
51-52,56-57,591 
533 
54-55, 59 
33-34 
23 
62 
58-893 
662, 664-666 
661 
663,667 
67-68 
69 
71-75 
76-77 
78 
79 
87-89 
Industry 
Dairy products 
Vegetables and Fruits 
Oils and Fats 
Grain mill products 
Bakery confectionery 
products 
Other foods 
Animal feed 
Beverages 
Tobacco 
Textile products 
Wearing apparel 
Sawmills 
Furniture & Fixtures 
Paper and Printing products 
Industrial Chemicals 
Paint 
Other chemicals products 
Petroleum products 
Rubber processing 
Rubber products 
Plastic products 
Glass products 
Cement 
Non-metallic 
Basic metal products 
Other metal 
Non-electrical machinery 
Electrical machinery 
Motor vehicles 
Other transport equipment 
Other manufactured 
products 
Sources: Malaysia, DOS, Input-Output Tables and External Trade Statistics 
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Appendix B 
Total Gross Output by Industry, 1978, 1987 and 1996 
Industry 1978 1987 19% 
Code Gross output Share Gross output Share Gross output Share 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2^  
24 
2S 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
398,173 
303,789 
2,642,084 
550,302 
252,316 
598,847 
287,655 
270,482 
545,598 
1,052,591 
251,015 
1,471,478 
94,891 
428,256 
422,299 
107,507 
311,925 
1,256,050 
1,480,627 
488,967 
273,989 
205,891 
198,819 
181,513 
653,798 
466,803 
411,281 
2,160,315 
360,670 
119,169 
159,794 
2.16 
1.65 
14.35 
2.99 
1.37 
3.25 
1.56 
1.47 
2.96 
5.72 
1.36 
7.99 
0.52 
2.33 
2.29 
0.58 
1.69 
6.82 
8.(H 
2.66 
1.49 
1.12 
1.08 
0.99 
3.55 
2.54 
2.23 
11.74 
1.96 
0.65 
0.87 
680,087 
420,933 
9,529,460 
726,711 
571,648 
953887 
616,876 
341,756 
641,365 
1,613,780 
855,917 
2,428,572 
167,685 
633,965 
2,791,329 
177,949 
835,949 
2,285,984 
2,826,914 
637,253 
572,642 
433,234 
594,303 
490,226 
2,460,095 
899,228 
943,792 
7,796,820 
698,843 
398,284 
446,051 
1.50 
0.93 
20.96 
1.60 
1.26 
2.10 
1.36 
0.75 
1.41 
3.55 
1.88 
5.34 
0.37 
1.39 
6.14 
0.39 
1.84 
5.03 
6.22 
1.40 
1.26 
0.95 
1.31 
1.08 
5.41 
1.98 
2.08 
17.15 
1.54 
0.88 
0.98 
1,247,323 
724,602 
12,198,768 
1,(XX), 191 
1,357,892 
1,549,975 
1,197,958 
882,238 
1,006,031 
3,549,167 
2,062,415 
6,857,054 
1,622,957 
2,089,903 
7,282,624 
677,800 
2,213,328 
4,091,377 
2,323,901 
5,500,814 
4,057,798 
1,892,292 
1,314,442 
2,239,788 
8,242,686 
4,054,184 
8,950,059 
53,166,336 
6,789,454 
2,138,705 
2,483,6(X) 
0.81 
0.47 
7.88 
0.65 
0.88 
1.00 
0.77 
0.57 
0.65 
2.29 
1.33 
4.43 
1.05 
1.35 
4.71 
0.44 
1.43 
2.64 
1.50 
3.55 
2.62 
1 ii 
0.85 
1.45 
5.33 
2.62 
5.78 
34.35 
4.39 
1.38 
1.60 
Total 18,406,894 KX).(X) 45,471,538 KX).(X) 154,765,664 KX).(X) 
Note: All figures are in 197H constant prices. 
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Appendix C 
Skill Requirement to Produce One Million Ringgit of Output, 1978, 1987 and 1996 
Industry 1978 1987 19% 
Code Skilled Unskilled Skilled Unskilled Skilled Unskilled 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
24 
35 
36 
37 
38 
0.7 
1.6 
0.3 
0.7 
1.5 
1.3 
().() 
1.2 
1.0 
2.7 
2.S 
1.8 
2.5 
4.2 
1.3 
1.7 
1.7 
0.2 
0.5 
2.2 
2.4 
3.2 
1.7 
2.4 
1.7 
l.S 
l.S 
l.S 
1.9 
2.0 
2.4 
2.5 
12.3 
1.3 
2.S 
S.2 
5.0 
0.9 
5.0 
3.0 
9.7 
17.0 
10.9 
16.9 
10.1 
2.5 
2.7 
S.O 
0.1 
5.2 
8.4 
11.5 
15.5 
2.3 
10.3 
S.O 
7.0 
6.8 
5.1 
4.9 
S.4 
11.6 
I.I 
1.3 
0.4 
1 
l.S 
1.4 
0.7 
2 
1.3 
2.2 
4 
1.4 
3.5 
6.2 
0.5 
1.9 
1.6 
0.3 
0.3 
3.7 
3.6 
3.3 
1 
2.1 
1.1 
1.7 
2.1 
2 
1.7 
3.1 
4.2 
1.7 
S.3 
0.5 
3.4 
S.6 
3.9 
1.1 
4.4 
l.S 
3.6 
S 
6.1 
14.2 
8.5 
0.5 
2.6 
3 
0.1 
2.8 
144 
13.4 
12.7 
1.3 
3.9 
2.1 
4.6 
4.S 
3.5 
2.1 
1.7 
13.8 
0.9 
1.4 
0.4 
1.1 
l.S 
1.3 
0.5 
1.0 
1.2 
1.7 
2.9 
1.5 
2.2 
5.0 
0.7 
1.5 
1.4 
0.5 
0.3 
1.3 
2.6 
2.3 
0.7 
1.6 
I.I 
l.S 
1.2 
1.3 
O.S 
1.6 
2.2 
2.1 
4.8 
0.9 
1.4 
5.2 
2.3 
0.5 
2.0 
3.3 
3.2 
5.6 
10.7 
9.3 
6.0 
0.2 
0.9 
l.S 
0.1 
1.9 
4.5 
6.0 
5.3 
0.7 
2.6 
1.6 
3.S 
2.5 
1.9 
1.4 
2.3 
4.7 
Average 1.7 7.2 2.0 5.2 1.5 3.2 
Notes: All production figures are in constant prices for 1978. 
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